Background: Depending on the definitions used, between 5 and 20 % of all Swedish children grow up with at least one parent suffering from alcohol problems, while 6 % have at least one parent who has received inpatient psychiatric care, conditions that may affect the children negatively. Nine out of ten Swedish municipalities therefore provide support resources, but less than 2 % of these children are reached by such support. Delivering intervention programs via the Internet is a promising strategy. However, web-based programs targeting this at-risk group of children are scarce. We have previously developed a 1.5-h-long web-based self-help program, Alcohol & Coping, which appears to be effective with regards to adolescents' own alcohol consumption. However, there is a need for a more intense program, and therefore we adapted Kopstoring, a comprehensive Dutch web-based psycho-educative prevention program, to fit the Swedish context. The purpose of the program, which in Swedish has been called Grubbel, is to strengthen protective factors, such as coping skills and psychological well-being, prevent the development of psychological disorders, and reduce alcohol consumption.
Background
Children growing up in families with parental substance use problems or mental illness are at risk for a number of psychological problems (reviewed in e.g., [1] [2] [3] ), including depression and anxiety disorders, as well as behavioural problems [3] [4] [5] . Furthermore, these children may also experience poor intellectual, cognitive, and academic achievement [6, 7] , domestic physical abuse [8] , and are at risk for earlier drinking onset [9] and for developing substance use problems themselves [10] [11] [12] . Children affected by parental substance use problems or mental illness therefore comprise a target group for selective intervention and prevention strategies (reviewed in e.g., [13, 14] ).
International estimates have revealed that the problem is widespread, and the proportion of children with at least one parent with substance use problems ranges from about 8 to 30 % [13, [15] [16] [17] [18] , while about 12-39 % have at least one parent with a mental health problem [19] [20] [21] [22] . Reasons for the variation in the figures may include how the problem is defined, the methodology of data collection, and cultural differences. In line with this, Swedish estimates have revealed that approximately 5 % of all children have at least one parent with a substance use disorder [23] , while 17-20 % grow up in families where at least one parent has risky alcohol consumption or substance use problems [24] [25] [26] . Moreover, about 6 % of all Swedish children have at least one parent who has received inpatient psychiatric care [25] .
The Swedish municipalities alone account for the vast majority of support offered to children whose parents have substance use problems or mental illness. In fact, during 2015, more than 90 % of all municipalities provided support resources or referred children of substance-abusing parents to adequate support [27] . The corresponding number concerning support for children whose parents have mental illness was 73 % in 2009 [28] . However, the vast majority of children affected by parental problems are not reached by the existing support, and estimates reveal that not even 2 % of all children growing up with parental substance use problems receive support. Thus, there is a tremendous gap between those who might be in need of support and those who actually receive it, and reasons to this gap may be attributed to problems with accessibility of intervention programs and difficulties in identifying and attracting children into these programs [13, 24] .
Digital interventions delivered via for instance the Internet or mobile phone applications provide one promising way to reach out and support a larger number of individuals (reviewed in [29] [30] [31] ). With regards to adolescents and young adults, this seems attractive since they generally have great experience with digital technology and social media. Furthermore, research has shown that adolescents regard the Internet as particularly appealing since it provides an accessible and anonymous way of seeking help [32] . Web-based interventions targeting a wide range of conditions have also been found to be effective, which was concluded in a comprehensive review covering 92 studies including a total of 9764 participants, where the mean effect size was found to be similar to that of traditional "face-to-face" therapy [33] . It should be noted that the vast majority of digital interventions reported in the literature have been designed for and tested on adults. However, although the number of web-based interventions targeting children or adolescents is increasing [34] [35] [36] [37] [38] [39] [40] , the number of interventions aimed at children whose parents have substance use problems or mental illness is still scarce [13, [41] [42] [43] .
We have previously developed a web-based therapistguided self-help program called Alcohol & Coping, which targets 15-19-year-olds with at least one parent with alcohol problems. The intervention has been evaluated in a randomized controlled trial (RCT), which revealed that about 40 % of the adolescents in the study had selfreported risky alcohol consumption at the baseline assessment (personal communications THE, HH, UZ). Results further revealed that the intervention appeared to be effective with regards to adolescents' own alcohol consumption. However, Alcohol & Coping is a relatively brief intervention (about 1.5 h) and there is a need for a more intense program. We have therefore translated and culturally adapted a comprehensive Dutch web-based group prevention program called Kopstoring into a Swedish context. Kopstoring is based on psycho-educative principles, and consists of eight weekly online chat group meetings, each lasting for about 1.5 h, and an additional ninth follow-up meeting. Each meeting focuses on a particular theme and is moderated by one or two trained professionals. The Kopstoring program is currently being evaluated in the Netherlands [42, 44] . The present text reports on the design of a study investigating the effectiveness of the Swedish version of Kopstoring, called Grubbel.
Objective and research questions
The main objective of this study is to evaluate the effectiveness of the group intervention Grubbel targeting 15-25-year-olds with at least one parent with a substance use problem or mental illness. We hypothesize that in comparison with a control group who receives care as usual (CAU), participants in the intervention group will show improved coping skills, reduced symptoms of depression and behavioural problems, improved quality of life, and a reduction in alcohol consumption.
Another objective is to study the intervention implementation as regards the intervention's content and structure and its feasibility in use. What has been successful in the interaction between participants and the moderators, which were the facilitating and hindering factors of implementation, and what can be said about the applicability of the technical intervention platform?
Methods/design
The study was initiated in April 2016 and consists of a quantitative two-armed RCT ( Fig. 1 ) and a qualitative implementation study.
The target sample
The aim is to include at least 140 adolescents (aged 15-25 years) who perceive at least one parent to have a substance use problem and/or mental illness. Additional inclusion criteria ( Fig. 1 ) are as follows: having access to a device, such as a computer or tablet with internet access, being fluent in Swedish, and having consented to participate. Participants who reveal symptoms of severe depression or show indications of either suicidal or self-injurious behaviour will be excluded from the study and referred to appropriate care.
Recruitment and screening
Participants will be recruited primarily via social media (i.e., Facebook and Instagram) and also through existing agencies, authorities, and organisations such as health care centres, social services, non-profit organizations, and self-help groups aimed at adult children of alcoholics, which all have in common that they provide support to this target group. Those who are interested in participating will be referred to the study webpage (www.grubbel.nu), which contains further information about the study and a link to an online screening survey. In addition to demographic questions such as age and gender, the participants will be screened for having parents with alcohol problems through the Children of Alcoholics Screening Test (CAST-6). The CAST-6 is a six-item measure originally designed to assess whether or not individuals perceive their parents' alcohol consumption as problematic, and has been proven to be a useful screening instrument which compares well with other measures [45, 46] . The CAST-6 is reliable (r = 0.94), has high internal consistency (r > 0.92), and is valid (r = 0.93) as compared with the original 30-item version using the recommended cut-off score of 3 or higher [45, 46] . The participants will also be asked to respond to the question: "Do you perceive any of your parents to have a mental illness?".
Those who have 3 or more points on the CAST-6 or answer yes to the question on parental mental illness will be asked to answer questions concerning their motivation and possibility to participate in the group course on a weekly basis, and also to fill out the CES-DC questionnaire, which measures symptoms of depression (see below). Those who have at least one parent with a substance use problem or mental illness, who are motivated and have the opportunity to participate in the group course on a weekly basis, and do not have symptoms of severe depression as measured by the CES-DC, will be asked to consent to study participation and provide an e-mail address.
Assessment
The assessments for this study will consist of a baseline measurement (t0), which will take place before randomization, and three follow-up measurements after six (t1), 12 (t2), and 24 months (t3). Participants will be invited to each assessment by e-mail, and if necessary up to three reminders will be sent at five, ten, and 15 days after the first invitation, respectively. All assessments will be in the form of an online survey distributed via the survey data collection tool Easyresearch (QuestBack, Norway). In order to increase the response rate, participants will be offered an incentive of one cinema gift certificate, corresponding to approximately 11 Euros, for each assessment. The resulting survey contains 216 questions and takes approximately 30 min to complete.
Outcome measurements Primary outcomes
To measure depressive symptoms during the preceding week, the Center for Epidemiological Studies Depression Scale for Children (CES-DC) will be used [47] . This scale consists of 20 items with response options on a four-point Likert scale. It measures depressive symptoms during the preceding week and is a valid measure of general childhood psychopathology [48] . The scale has shown high internal consistency (α = 0.91) and has been proven to be valid among Swedish adolescents when compared with the Beck's Depression Inventory (r = 0.81) [49] .
Participants' coping strategies will be measured using the Brief COPE, which consists of 28 items using fourpoint Likert scales and has been proven to have acceptable high internal consistency (α = 0.58-0.92) [50, 51] .
To measure quality of life, the World Health Organization's Quality of Life Questionnaire (WHOQOL-BREF) will be used. The scale contains 26 items using five-point Likert scales and measures quality of life in four principal domains: physical health, mental health, social relations, and environment [52] . This instrument has demonstrated good to excellent psychometric properties with Cronbachs's α ranging from 0.68 to 0.82, and construct validity (item-total correlations) with r ranging from 0.45 to 0.70 [53] .
Alcohol consumption will be assessed using the short version of the Alcohol Use Disorders Identification Test (AUDIT-C) [54] , assessing frequency of drinking, quantity consumed, and frequency of heavy episodic drinking (i.e., binge drinking). The instrument has shown satisfactory internal consistency (α = 0.80) and good validity (AUROC = 0.85) [55] .
Secondary outcomes
Overall life satisfaction will be measured using the Ladder of Life, asking about each participant's past, present, and future rating of his/her life. The original version was intended for adults and asks the respondents to reflect on their life over a 5-year perspective [56] . A modified version for children and adolescents, using a shorter timeframe of 1 year, will be used in this study [57] .
To measure the participants' competencies and behavioural problems, the Youth Self-Report (YSR) questionnaire will be used. It consists of 119 problem behaviour items that form internalizing and externalizing scales, and has been demonstrated to be valid and to have good internal consistency [58, 59] .
Qualitative interviews
Focus group interviews will be conducted with the trained professionals who moderate the intervention program during the study. The interviews will be based on interview guides containing questions regarding for instance the intervention content and structure, and its feasibility in use. What has been successful in the interaction between the participants and the moderators? How well does the technical intervention platform work? What were the facilitating and hindering factors of implementing the intervention?
Allocation/Randomization
Participants will be randomly allocated to one of the two study groups after completing the baseline assessment. An unrestricted random allocation sequence will be generated by an external researcher using the Random Allocation Software [60] . Participants will be informed about their allocation by e-mail. Those participants who are randomized to the intervention group will receive further information about the study and about being assigned to a Grubbel group. The participants can choose between different dates for the group course, so they start on a day of their preference. Information about how to access the group course will be sent to the participants by e-mail. All participants will receive information about other support and information available according to care as usual (CAU), as described below.
The intervention
The program Grubbel is a manual-based and wellstructured prevention program and consists of eight consecutive weekly online chat-meetings, each lasting 1.5 h, and a ninth follow-up meeting one week after the last meeting. The aim of Grubbel is to strengthen protective factors such as coping strategies and psychological well-being, to decrease alcohol consumption, and to prevent the development of psychological disorders. The meetings take place in an online group chat tool (Campfire, Basecamp, IL, USA). The group chat is password-protected and encrypted using SSL (Secure Sockets Layer) technology and the same 4-8 participants in each group meet one another online during each session. Each meeting is moderated by one or two trained professionals (prevention and social workers, and psychologists from mental health and addiction centres), who have previous experience from working with the target group, and have participated in a two-day Grubbel course held by our research group.
Each session focuses on a particular theme (Fig. 2 ) and the themes are: (1) getting acquainted with the home situation, (2) roles in the family, (3) thoughts and feelings, (4) questions and answers about mental health problems, (5) different behaviour patterns, (6) social networks, (7) leading your own life with regards to social networks, and (8) the future. The ninth session is a follow-up session. After each session, the participants are required to complete a homework assignment to be discussed at the subsequent session. Previous research conducted by our research group has revealed that adolescents whose parents suffer from alcohol problems have a high level of risky alcohol consumption (personal communications THE, HH, UZ). An addition to the original Kopstoring manual was therefore made, with the objective of providing structured information about risky use of substances, addiction, and heredity. The fourth theme was also modified to include questions and answers about risky alcohol use, addiction, and heredity (Fig. 2) .
The control
The control condition consists of unrestricted access to CAU. In Sweden, the majority of support to the target group is provided or coordinated via municipalities' social services, and includes for instance support group activities or individual counselling. In severe cases, children may be referred to the Child and Adolescent Psychiatric Services. Support may also be provided via school health care services and non-profit organizations. Fig. 2 Themes of the program sessions. Each session lasts for about 1.5 h and participants receive a homework assignment which is to be discussed at the subsequent session In addition, there are a few websites that contain specific information and support for our target group.
Sample size
The sample size calculation is based on the ability to detect a medium or larger effect size, corresponding to a standardized mean difference (Cohen's d) of > 0.05 [61] . Based on differences between means, an a priori calculation of the estimated sample size, using the G*Power software [62] , and accounting for an unequal allocation ratio of 1.8 in favour of the intervention group, reveals that 140 participants need to be included in the trial, 90 in the intervention group and 50 in the control group (power = 0.80, α = 0.05, 2-tailed).
Analyses
The effectiveness study Data will be analysed according to the intention-to-treat (ITT) principle, accounting for all included participants regardless of whether or not they have responded to the follow-up assessments. Missing data will be handled using the Missing Value Analysis routine in the SPSS software (IBM SPSS Statistics 23, IBM Corporation, NY, USA).
Data analyses will consist of comparing outcome measurements at baseline (t0) and subsequent follow-up (t1, t2, and t3) assessments, with regards to within-group and between-group comparisons.
The implementation study
The qualitative data will be analysed with thematic analysis in order to discover the main themes connected to the study aim and research questions.
Discussion
This protocol describes the study of a Swedish version of the Dutch prevention program Kopstoring, called Grubbel, which is a web-based prevention program targeting 15-25-year-olds whose parents have substance use problems and/ or mental illness. An addition to the original Kopstoring manual has been the inclusion of a more structured means of providing information relating to risky use of substances, addiction, and heredity. The effectiveness of Grubbel will be evaluated in a two-armed RCT, where the intervention group will be compared with CAU.
Strengths and limitations
This study has a number of strengths. First, Grubbel is based on the Dutch Kopstoring program. Kopstoring is currently being evaluated in the Netherlands [42, 44] , but results regarding the effects of the program have not yet been published. Nonetheless, this study will not only add to the evidence of the Kopstoring program, but also to web-based interventions in general and, in particular, to the relatively unexplored field of interventions targeted at adolescents whose parents have substance use problems and/or mental illness. Furthermore, there has been a request among Swedish professionals to develop a web-based intervention program for children and adolescents growing up in families with substance use problems, which increases the chance of widespread dissemination of the intervention if it proves to be effective. Finally, this study combines an RCT study, considered to be the strongest experimental design with regards to participant allocation bias, with a qualitative study of the intervention implementation.
There are also limitations to this study. One limitation concerns selection bias and thereby external validity, as recruitment requires either that individuals click on our Facebook ads to be considered for inclusion, or that they have been in contact with existing support. Thus, our sample may have certain personality traits, such as a help-seeking personality, possibly not seen in a broader audience. Furthermore, Grubbel is a relatively intense program and some individuals may not be included due to their inability to allocate 1.5 h per week to participate in the group chat. Among those who are included in the study, this may also pose a problem, and we may experience a lower degree of adherence.
Implications for practice
Studies have revealed that the majority of children whose parents have substance use or mental health problems do not receiving existing support. In addition to problems with identifying individuals and recruiting them to available intervention programs, a related issue is how to make face-to-face intervention available in rural areas. This has been an issue raised among professionals working in the rural northern part of Sweden and a web-based solution has been requested. Thus, there is an urgent need to develop and evaluate novel intervention programs, such as web-based interventions, and disseminate successful programs to a broader audience. If this study demonstrates sufficient effectiveness in Grubbel, our aim is to implement and disseminate the intervention throughout Sweden, which will be a costeffective means to provide support. This study therefore makes an important contribution, not only to this field of research but also to agencies, authorities, and organisations that provide support to this target group.
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